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Abstract of JP20031 39405 
PROBLEM TO BE SOLVED: To effectively 
prevent freezing of pipes and return pipes of 
every functional part of a storage-type hot water 
supply system when the ambient temperature is 



low and to eliminate the sneak of cold water into 
the hot water tank during hot water tapping or 
supplying. 

SOLUTION: In a heat pump-type hot water 
supply system, since a bypass pipe 35 is closed 
or opened by a 3-way valve 8, water with its 
temperature elevated flows in an outward pipe 32 
and a return pipe 33, for instance, when the valve 
8 switches the channel from a hot water 
circulating channel 4 to a 2nd hot water 
circulating channel 24 and a pump 7 is started for 
circulation. In this way, pipes are prevented from 
freezing while heating is not under way or before 
the start of a defrosting operation. Water 
temperature may be prevented from lowering in a 
hot water storage tank 9, in addition, because no 
water in the channel 4 sneaks into the tank 9 for 
the entry of cold water into the upper part of the 
tank 9, thanks to the pressure difference in the 
tank 9, when the user opens the water supply 
valve when heating is not on for the supply of 
water to a bath tab, a kitchen, or a toilet. 
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ft*s, =*#8»«^«#P3.sy h 1 omma^s. 
tt-c, a*«sniK (j&SMia*fiftieitt) 4*rt-h 
•xis-fi&smt 3 1 -agat 3 2 ^ofg 1 

2 3K9I9#*.3±5K:US:#, tt«±ijWHttft, 

5i?^«f9rt©fls*aa (a*a&) coffiT£B5.it-e 
**. 

[0040] m2mffiMM] ^3|i*^Of2« 
M^UfctCt, «*>KV^(Og<ER*, *-ft& 
NHdlW^O|^MiR3afMH^o3naiKI& ( t - h * v 

aao#£#, 8ta»«Ea«o^**Lfc^^A^ir- 

[0 04 1] fc-h#>7 , iU&®§& (^fA) O^g 

!$&£m&2 2~<DfS&SffcJi& (t-b^y^^/vao 
3M5) tt, ^ftWttlHSiifcco, AJR 

tem*IW*3-= y M 0 14, a^yll-B, «^SJK 

1 1 ^«*flr*sra69 , ^«e>*-JwnB»saHB 6 «f 

2 ft«E*«&»ffl?»JSift«2 2*»6if LWU av/vy 

f- 5 raqtm p j: 9 efcw ^tb^Btwft^as^^tti-r set 
wft^a«-fevf-4 3-e^tti$nsettu*^as*5«s 
?as (^J^.(i4 otsA) c^±tfts*\ ttcam 

0 ± 9||*#y^7^fli!lfP«#*ai9|&*3j«j/^7 Sr« 

«Hc««*H»«W&«rff ft 5 r. t 5. 
[004 2] [m 3 Hifc^fii] 111 4 \**%Wo% 3 USS 
^ffiSr^Lfcto-C, JtofcaK^^oaiSR*, 7k-ftjjg 

aneott», ttw»4«Eaa©i(»*r*ufc^-<A^ir- 

[004 3] *S««1-C?I4, ^ »*-*«t««5lM»6 
f ©Wi3£M2 2^**^ (t - hsKvy-^ 
^^/U3coai|E) i"5WlC % (^1J^.«2~5^ 

9, fwwc««*^4 i ic-r«flUcax»jE«ic4ftu 
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l-c, *-ttflBR&&« 6 * vmrnxim 22^© 

*y^l>->f^/i^3*3aKb«<Tt>Av^l!:tt, «ft 
[004 4] HUllM^flB] B5M3*%9]a$4$fll 

[0 0 4 5] fc-f, Hl*JJ:^H5Ka^-C»J83HK 

a*»«R»2 4lcSJ»>#jl, 3^Uy*5©0(Ea[ 
tt*Br£l§HEttft <«T»r£lS*aS:A£&3) -?9t5£i# 

SSS2 4 rt©*«*©JMa«rfT4 3 i5K:1-5o -©SR 

2 2 4rt©fli«*©#a*i»TUfci»^ 

<Tf>, »t±tffcEg+©a*&S&2a*1iSgSg!&2 

[0046] * t-c, f&nwmfrbmnvmz ±tfmm 
jwb*iiib©iii], ^ita7K«sss§2 3ic^o 

0»jiti\ »^a*IHItffl»2 4©**J:UC*i<. n 

©*a*#a u RftMff 9 ~<0«a*©j&»*«»-e# 

[0 0 4 7] fcfc, 01 KK-SV^TWWfBff, t-h 

«SR?itWfli#0f«i*III]5i«-CfT*fonfc»^, Fr£©*fi 
*"COW, =*#8«?©igS&iiO#^©lc 
iotfll*SM2 3|C«i)#xSCi-C, Sg2 

a*«»Sfg 2 4 AMMtf 5 £ £ le i 5 #a Lfc»Si 
Bff3 4l!:lfai**5i5fc1-5 0 rJMcfci}, fflE* 

3 2 # ±u;«ss^ 3 3 fc*(t-e/£ < , t - h ^v^tKe 
t 3 1 *5 i xnmnsm 3 4 ©jwsR»jt tff * 5 c t & 

[0048] Lmsmmmmi W6*^L®8i**%w 

©Sf5 5 llffij^SgSr^Ufc *>©•?, H6:te < fctfBi7tt:»* 



[0049] anf»t±rfjaE<o#jh«pjc, mizofflw 

5te1\ ^fi^-fev^4 2(cJ;oT^W$^ 

&znm&*.®.& «na*a) asgrsa* 3 

[0 0 5 0] ^ry^SlC^SiSYES© 
^fitf-feV-^4 2IC<toT^W$*t 

it, m&%3 2, «SEt3 3©^©WtH4^fcSfc 
[0 0 5 1] ^fy7S 3©^jg**SYES© 

ajE*^*4 ifcj:oTiiji*o»tt*a**w-t-*. 
#>?7 zm&m&fkcxmm'Z Ufy/s4) . 

L-CV^5^^>^r^-r5 (^fy7S5) . r©43J« 
[0 0 5 2] £fc> ^ry/SSO^iief^YESO 

t°S7) . romiSi^NO©^!!:!*, ^fy/s 
1 5©©Sca©fea5:?T/i5o *fc, ^7 i s'7 > S7©4 ! iJ 
SB*!PYESO»e-lcH:» ®«Sll*JHaSrfT*5. t 

{c, if&7KsK^7 p 7 5rM)£lH]^E-CS^L > ^2a*^ 

SSK2 4^©«s*&'#ai-5 (^.xi/T'sg) . »c 
fc, ®a«*#asrB»L-c*>6gf3ei«iBiE^aaLT 
v > 5 a»5*»*n*1- 5 , & 5 v ^««»7fca*sif sasy 

±l-±#bfc/!»^^M1-5 (^ry/SlO) „ r 
[0 0 5 3] X777S 1 OOWSlSIiSYES 
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cstE-eaeu %s.mmsm^2 1 ^ ©#i»eur*j j; 

l«i«*fi<D«-fl:*H5 Ufy/S 11). ftld, 
®sWWI**RI»UT*»b3rJgi*llllF*aiBUTV^d» 
5*»**l3&t6 y^S 1 2) . ONJfctirJttfN 
OW^-a-Jctt, xr-^S 1 l&T0ffif9Pftl*ift9X 

[0 0 5 4] ^fy/SncUilMWES 

^E^E-CSe-fS, *LT, «|*ajrt:/*4 1 
3) . ftic, ®MbfcBttU%nttLTi»>&Bf£>»nG 
coWJ&BJfcJSNOoatelctt:, ^fj'/S 1 3^T© 

•Mwaasrinjs-r. 

[0 0 5 5J ffitW*ff45, "tfcfctK ft<6* 
a, ^ftja*©**i*tt©*WEW©ll*fcJ:9JttlWf 
INI ®r®*M) H«r*«i-« Uf^S15) . ft 
fc, 3i/^Uyf-5 0»E*fltJhi-<5i:*l!:, 

g^^F^H/55SJiLTV^?,^ ; £ : *^ ^ l ^ lJS-r5 

si 6) „ £©=w£is*asNo©#&fcri» ^r^/s 

1 5aT©«»»a**9iEU ^T"^S 1 6 

©*»Ot*# YE S ©SG-fctt, *t±tf HEf*lk>f) © 

[005 6] Lfc#ot, ^HlfeJgfficDb-h^VT'S; 
f-4 2fc±oTfcffl£;fc3*fcfi&*;/i»i«St*a«-fe 

vim (fffltttft) © 

ft^XmS 6 ett»JUI»l3Ug 2 2 t Sr^aiBf 3 

2^«ga«3 3 ^©a«Et©»&© witters*: 
tBtia.s©&^Wft^B&±£tTft 5 ti#t?#5. 

[005 7] [#6£tt£ffi] B9*V*LHl 211*38 

WoaejttteBttSrjSLfcfcro-e, EI9:»3«fctfl2 1 Ott 
» t ± Wateffih * ©Eff»G»Rfik»|#P* jfe** b fc 7 
n-^-h-C, 01 m»t±lf«i|Eff.lt*©Ee ; » 

H 6 43 J;tWB 7 ©IWlpyw-^ v t H-*H1H:IS]#*«:# 

[005 8] II 9 <Dmn/V—?-y<D*"r J/7*S 5 ©$JJg 

WYESroi^cit ^SItyf4 2l:J;ot 

ttwsn«^«a**gfjeja« («*.«- 1 5*0 sat 



©*§£•£(*> 7fy/S 1 3©(Dftffi7Kfi^ffi©*0!a?r 

[0 0 5 9] Sfc, ^rj//S6 0flJtWYES«) 
Ste, fc5^tt*yy^S7©WJett*#YES©#& 

«a*©ag («8**aa) *#jhu 01 2 o®®m 
£1-5 (xt i s'7 , s8) , ftic 7fs'/s9©(i)aa 
atetc «t *m&Msa g acosmic «t sisa^te^^Kik 
[0060J Lfcaso-c, *«M0»iiBot-h*>^a: 
•9-4 2icj:oT*w*n*^*a«*fcttiwiwca«-fe 

<ftm%s&%M 6 ©#&$;h??&£&« 2 2 1 srnt^eff 3 

2 ^»«B^ 3 3 «<D&ttEff 0*tt0TOtt#*>S fc 

[0061] vfru ft%.m&&mfemg. («*.«- 1 

5t) «T©&*Ktt, ®«at*#H&*fT4ofc*©@tt 

# , (D*ilS*#a£, «igl*a& (HHWca) 
6-«fftv\ =» ^ w y -0-5 rfcfc J: D. t 

- h#v^^ss©ategps.©(ea«^sgs±tB 

[00 6 2] tf7»Wi] HI 3I«|§K©^7|| 
WBtBSr^bfct©^ ^fti»#±lf^7^©^aS 
*&£©*&, t-h^^f-^C^/w (H/P) ©S«5« 

[0063] r. r. -e. El 1 fcitfia 1 3 (dg-3vv-c±* 

» # ±Jf WE»T*©^*aifitjE»cov>T»Wi-*. 
Bf^«9©±4»t±lfillSJ|*T^, 

2rto»ata*B:±ji-t, -©^ 

ttBS±IW*K:»ffC#i*lc, aEff3 2*5J:i«WBf 3 

as-fe^f-4 2tcior*a*4i/5^«ajc©*ESrff 

■tc ^as-fev^4 2tt, tt^. («itrfffl*a» 
saM»i 2oa«cj«x*isi©±«**fcHcT*«) 

[0 0 6 4] ::t, ft-ftmSffi., ii^©»t±tfS^ 
ip©7r >i 4©g©$to&fcnLfct>©as, *©^aa 

st^sfcfe, r©^aaiijEttii»©»$±»fs(E 
t» (01 3 «t» ©a?if»t±if a, b) <DH%.m&<Dim 
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©¥^tt^«W©fte#JSLfcv*t>©fc1-5 D £ 

t vxm%m±\f a , b *©*ms» 

ft©Wffi£fflv^ Et»*£6&lfc8*s~© 

[0 0 6 5] [«b©$flBgflB] ft&M^- 
= yh£LTffijm&©<£^C0 2 **Hi:i-*t-h 

2 2 zmit-rz n 1 # 5. 

[GB1] t-h^v^^SSw^TAffi^^Lfc 
«$0-Cfc.5 (f&lUJfiJ&jiB) . 
[H2] IWc#yy©a<ER*, *-frM£&8§<P© 

&sw£i^^©j?&*#*&> m 2 fcK^ssi^rt ©a 

[03] «e**^^©aER«, *-»«s»*«»f© 
sterns ©«&, Bta»j)na«©«»ft*Lfc^-f a?- 

[04] «S*#v^©g(BR«, *-»8*te8JUB«P© 

8fcjcfi«©«t#, etaft«Ha*©«l»«:*Lfc^>f A^ 
*r-VX-hZ> (K?3|I$M) . 
[0 5 ] ^H51igi^©EWW^Jt$iJ«^feSr^ tfc^ 

[E6] m ±trm>m±*<tt*imtt±mm*&* 

[07] »t±»fa(E»itf ©BffttttK>Ji:M1»#8c* 

[08] j»«±(fa<Eflcjht*©effgK«rB&ji:«iff^r&«: 



[e 9] »#±ifateffjh«f>©ia« ! atisRFJi:iia#*as* 

[010] »#±»f3KE»Jh«P©SW*ieKJt*iJ»*» 
[011] »t±ff)l<EfltJh'f©BtfWieK±S!l«l** 

[012] a**aic*H-a«aR#Bfle**ufc»ttH 

-?fc<5 ($&6|&J6Jg«8) , 

[013] ±»»*±lfJ»T*©^«a«*|jE©Jf», 
fc-h#:o r lNf*/i' (h/p) ©WBWiSr*Lfc* 

[#-s§-©fft0J] 

1 t-h^a-yh 

2 bwi« v Y 

3 t— htf^Uvf^A' 

4 wmnm^k 

5 ay^i/yf 

6 mmm 

9 mm 

10 t^=?F oumnmm 

1 1 ttft3»s# 

12 z&mzism 

14 7rv 

2 1 mj£m®izm& 

2 2 *&»fflf&£&2§ (BBS) 

23 mim*4$mm& 

2 4 fS2 2&*«tigS& 

2 5 ^*sat 

3 1 t- hJjf^T'^TKga'ff 

3 2 QiBBf (tt«BBW) 

3 3 -mm (sweff) 
34 mure* 

3 5 /^ffitf 

4 1 ^ (agwct&g&w*©) 

4 2 fl-^Sg-tr^f- (^«UUKtttf)W 

43 ista»«EjaflE*y* (fttsEistfflfS) 
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